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(57) Abstract: 



SUBSTRATE 



PROBLEM TO BE SOLVED: To provide a semiconductor 
substrate having Ili-V group semiconductor layer in 
which precise transfer of mask pattern is realized at 
the time of photo pro cess by suppressing the level 
difference on the semiconductor layer and an element 
having optical waveguide structure can be fabricated 
easily on same substrate as an electronic element while 
suppressing deterioration of element performance and 
increasing the production yield. 

SOLUTION: The semiconductor substrate comprises a 
substrate 2 formed on a different kind of substrate 1 
and provided with a lll-V group semiconductor layer on 
the surface, a dielectric layer 3 formed on the lll-V 
group semiconductor layer having a window made by 
removing a part linearly, and a lll-V group 
semiconductor layer 4 grown on the dielectric layer 3 
with the lll-V group semiconductor layer exposed at the 
window 5 of dielectric layer 3 as a nucleus. The length 
L of window 5 made in the dielectric layer 3 is 
specified from the crystal face of substrate, the angle 
between the direction of maximum inclination angle with 
respect to (001) crystal face of substrate and the 
window of dielectric layer is set at 85-95°, or the 



(111) crystal face of substrate is employed as the 
surface of substrate. 
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««#ii±i;:, ±ie»«#Ji^ac(7)BBfl'<o«ajLfcni 

- VS^l Z&t LTfltft Ufcl 1 1 - VBl¥»#JB 

2 4^L^2 0/ {tan (a) • cos 
CiC** att, 0<a£8<D&m. 0 te, 1 5 ^ j3 ^ 7 

±gB»«ffii±fCfiKft*nfcIII-VlS¥»*JB 
CM3»E2] Ra»«±fC^LfcH[-Vlg**#/B 

frZfZD. ±EX«BS>&^ ^S&^HO (0 0 1) 
<S<0 0 l>«i*1"i^c< 1 1 0>*^]^b tKIhI^U 
fc^T(SlfC^-^-r5»'&(C, ±8Brft«, 15^r^45 
<7>i6Hf*?lcao, *o±KS«ffi£tt*«ilSA<0 (0 0 
1) M<hOftT^*«^ft<7>:£[^£, ±ER*#»<BSt 

8 5Kfc^L9 5 C 

»**ii±(c, ±E»«*ii^soffl»<75(iaaLfciii 

thm&znzmm&mmz&^T. ±es 
«astt*«»a^ din ftr&zz 

[0 0 0 1] 

o> #{cin-v«*w#a±oa«<3!)*jBS6^$<, 

[0 0 0 2] 

^ : p<h^i^-Sffi±'x^^^®iiT^ o . 



A>5fc9. ±ES«*S»0> (0 0 1 ) ®<h<0 1 1 >^ 

ifii^7 LfcRssffit^Tfts^aSTS o , rs 

(0 0 1) ffi tco^r O^i, ±12 
« $ L m rn <0 K « * M V* Sc i & t" ft St5« 6 R T * 4 ¥ 
»*S«tci5^T, ±E««#H<a£<7):6SLtt, 

(»i) ^^?n^M^wu, 

(jS) } (ftl) 

7-f K 7-<i/>7X \s$ — X (Applied Physics Let 
ters) ^62tl0§ 1 0 3 8 b 1 0 4 0 HlCE^ 

T^^^U3>«fi±fc3t* : ?2r^jScbfcO, ^jlif 
*^iflsST#*;tfy^Aat# (Ga As) g«±ic^i£ 
^<7M>vOA'J> (InP) J6<Dyttt$:m&TZ>& 

W^B, ^U:3>£«±<&«^*^<hGaAsX«;&£<3 
III-V**»flcSS±<0*^*^<i:-Ctt, -S-OiKJICit 

«<7)&^#tt£*iJJ8 U fc U n >*fi±^<0 III — 

*ftL3Ba*0»-?^RS«r«^$1*-S^i6<!:LT, 0*IA 
«, 1 994^*41 IIIJSfflWS^HIfta^aiR^BtR^W* 
206H28a-ZB-l (CE«S ftT^* rt<, 1 1 1 - V«¥* 
ff»$«ffiK:Wr'5SS±^»«*«$«j5SL- 

»»#±K:M5B<B*!>fc^ni- V»*3K*«*j«ftUfc 

t¥*(7)^^^cof^B^±fc^^^«J«co--^j^^-r 

JhJCfiE* Ufcl 1 1 - VJS-*3»<*». 5«««flc)i 

HO (0 0 1) E<fc (BUBO ft Bate* (0) STttt^ 
-SOftS, <1 1 0>*[SJIC«^T^ 

Sett, S^®±^<! 1 0>#lp]{Cffi^lRW>5j3 
SIS^>T^>^, ^cofi?, JBtKS"r<5ej|tt (0 0 1) , 
(1-11), (-111), (010), (0-1 

o) ffitcH*nfcin-vis**#Ji4^)Sfi"r'5. ^ 

tatt, ±EJSft^^a>J5£fiajKA<a^c:i:€:SLTV^ 
III- VS*i»#:«4tt, »«#»OS5€r«<tU 

<*-Cttl««T#i". ±E»affi-e^:^ffiA^ ±E»5 
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3fe<7>¥»#S«lc;te^Ttt, S£S<hSfi«ao (0 0 
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CSW, ate, 0<a^8?>«@K, 0«, 1 5 ^ j3 ^ 7 

W#*«t-r^C<i:fCcfc0, »«#Ji±(ZfieftL&III 

^*/£fcarsa«fc±E&si*/hs < -r* c 

±Ein-v«*»#ji±fc:«fi!cLfc-a*»«fc 

l»*Lfc*c**"rs««*)l<i:. K»«<CJi±fc, ±E 
R*#Jl<OSc0fiB#<7)Baj L/cHI — V&¥3f#/1 

ttssxeao (ooi) i^e<oo i>$S£* 

JtEr«H 1 5^r ^4 5 cojgSf^tcfe 0 , j&» 
^±E*fiffi<kK*««fto (0 0 l) ffi<fc<z>£-r«*: 
«#W*02F[6]i* ±ER«#»<7X«£OfcT«fl«*8 5 

tcarssaic±Ea^*/hs<"r*c<!:^-c*s. s 

Ac, *%B^telf*^3 fCE^co^tC, »«Sfi±tc* 
fiELfclll- VjK¥W#JI£«ffitcWTa*fi<fc, ±EI 
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[0 0 0 5] 
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V;R¥3MeJH ££££ L Tf&g L fc I II - vm*m»mfr 
±E»tR«ao (0 0 1) ®<h<0 1 1 

Si (0 0 1) ffii<©?a:r«^:«»A^|6lt, ±E* 
S L w mORtfti^fiitOSt ft* 8 1^*5** 

(0) } (ftl) 

**«tc43^T, ±E*«ffite*fittii<0 (111)® 
tT S d <h tCcfc 0 , ±!2I*^ 1 33cfc H * 

*»#*ffifC43^T, R«#»±ta«*Lfcni-vaj§ 

(0 0 1)®, (110)®, (111) 

a^Lfe (ooi) m^fcztzti \z&jj \z it 

*&«>fc±E<7)SS^i;s. SMfiiLT 

<o i l^ifij^^Lfc (ooi) m&m^&m&tz 

(Om<DSL^L umlZltfL, D = L * [tan (a) -cos 
(0) ] T^^^n^o ^CTi^gfDym^ 

teS®Sffi±tc III- V«*WfleJi*»fiKT*IK»CT > 
R«*Ji<^®0^|Sl^< 1 1 0>^^fCifi^^^fCte, 
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-r<fc5£, Kfl*«4:UT<0 1 l>SW^rgO* 
fl/v (0 0 1) ffi^5*7U S6(C5*"7^Ffi!)4^fiiff 
^fCSimfleJi^SSrWWfcW^tCfi, Sett (0 0 1) 

r^4 S^KiT 3C£fc£9, 3e?£^££-f <5 fc* 
#ft«*f#*d<fc#T#, J&0±KiSa* (0 0 1) Srt 
fca5£fc#, ig^:6£fc©JFg£;&D*£C£7£<, III- 

. 30*7?**. ^3{C^T^^(C, (111) M£S 
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ttlCfifcfiffi-C&S (111) MftlC^J&T*, UI-V 

[0 0 0 6] 

«89i<7>j|j6<Z>«!i] H4fct*ffiW<0¥W#S«±fCff 

3 4tt»«ftJi±fCj5!SfiLfcIII-V*i|£ 
5 cDfg, 6 tt^WftJt*^**!^ 

tt, y'Jn> (S i) ^GaAs^b&Q, CCOS^l 
±fC, SfiO-ffl**i5S-rsin-Vft^«M*:JI2 3&*Ga 

£11 1- V&¥«#JI 2±fCtt, Rt#i3^»«*n 
Tt>*. 8l«flsJi3tCtt, 5 JWSH-Sn, 

I-V»|^»«:Ji4 0TJlTtta:^»*fl:Ji3tt, El 4 
VftM £ 3IH*»4 0±tctt. ^aW^JtR^-Sfctt^-?-*^ 

SoTWK £<=>fc, ififfiHBT, HEMT, 



RHET«(7)a>«rO«it<©t)Ot>f^Sl3J8gT*S. 
fryfi*^ **ScTS^«*K6tt. US 1 <Z>«tt<&¥»fl; 

xrea*#<* 5 &2iLTS«iMMft*at 

£S«0-§l$£#t/&T3 1 II - Vjfi¥»#Ji 2 ^<HlO 
^lc0@i4O^«#:Btc^r^ma7 < i:^ 

(CfiRAUfcIII-vai^**«4±{C-**<0^*t>LT 

m4\ZTjkTfz:£<, mn&m<vmsz&Aj-cm 

CO 0 0 7] 

<1 1 0>;£ftK:2 a *7l,tz (0 0 1) 

ft, <1 1 0>JWb7 5° co^f5](C, 4Sl.4m 
m^f^i^S^, 0 5lC^Tr£<BE3BJ*ti-TBfl 

1 2. 5 tfmTS-sfc. £<£_hk:, HBT«it^£/&fi 
LI, &3£B^HBT£f£KLfc<hC5, y-h<£*I 
\zmJftlZ£Zg.ittefc< , «SfE5pJ»*ifta&<i:Lfc#a« 
f$ t> ilScO G a A sg«± CD H B T £ m$$CD t> <Bri*» <b ft 

[0 0 0 8] CHSfi^i2) <1 1 0>^^b 22.5 
' C0^tC2° *:7Lfc (0 0 1) ->>J n>SS±tC, 
GaAs<h I nPJI£j«ftU «HW€:Kttfc«. 

2 \Z^T£o\Zffltf, I nP»*j5K*Lfc, In 
PJiO«^*S^ffillCttffS<0«fttt4i;^r3fc. c 

[0 0 0 9] (HS£0ij3) (1 1 1) y>Jn>I«±l: 
GaAs, mm#¥* InP»S:jac*U, tt»M*KW?t 
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